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Methodology and Role of "Double Evaluation" in Optimization of Spatial
Development Pattern
Abstract
"Double evaluation", the abbreviation of the evaluation of resource and environmental carrying capacity
and territorial development suitability, is the important basis and prerequisite for the implementation of
spatial planning. This study systematically expounded the scientific concept, study framework, and
research process of "double evaluation", and discussed the core role in promoting the high-quality
development of spatial development. This article firstly depicts the main development of "double
evaluation" in MFOZ researches, including the proposal and improvement of the theoretical concept, the
establishment of evaluation framework, and the application in MFOZ planning. Then, we analyze the main
function of "double evaluation" and its irreplaceable fundamental role in optimizing spatial development
pattern. As an effective means of cognizing land surface, "double evaluation" could provide the
comprehensive and scientific understanding of regional background conditions as well as recognizing the
prominent problems and major contradictions in spatial development. Based on it, the "double evaluation"
would support basic materials for spatial planning compilation and guiding spatial planning implications
by coupling various types of planning in different levels and supervising the implementation of planning.
The limitations and proposals of the "double evaluation" are discussed to proper use it in actual work,
which emphasizes that the adjustment of technical methods with local conditions and other basic work
should also be taken into account. Meanwhile, we discussed the main features and problems of
"Guidelines for the Evaluation of Resource and Environmental Carrying Capacity and Territorial
Development Suitability (Trial)", which was recently released by the Ministry of Natural Resources. Lastly,
suggestions are made on the direction of improving and deepening the method and application of "double
evaluation" in the optimization of spatial development pattern.
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Abstract: “Double evaluation,” the abbreviation of the evaluation of resource and environmental carrying capacity
and territorial development suitability, is the important basis and prerequisite for the implementation of spatial
planning. This study systematically expounded the scientific concept, study framework, and research process of
“double evaluation,” and discussed the core role in promoting high-quality spatial development. This article firstly
depicts the main development of “double evaluation” in MFOZ researches, including the proposal and improvement
of the theoretical concept, the establishment of evaluation framework, and the application in MFOZ planning. Then,
we analyze the main function of “double evaluation” and its irreplaceable fundamental role in optimizing spatial
development pattern. As an effective means of cognizing land surface, “double evaluation” could provide a
comprehensive and scientific understanding of regional background conditions as well as recognizing the
prominent problems and major contradictions in spatial development. On this basis, the “double evaluation” would
support basic materials for spatial planning compilation and guiding spatial planning implications by coupling various types of planning in different levels and supervising the implementation of planning. The limitations and
proposals of the “double evaluation” are discussed to properly use it in actual work, which emphasizes that the adjustment of technical methods to local conditions and other basic work should also be taken into account.
Meanwhile, we discussed the main features and problems of “Guidelines for the Evaluation of Resource and
Environmental Carrying Capacity and Territorial Development Suitability (Trial),” which was recently released
by the Ministry of Natural Resources. Lastly, suggestions are made on the direction of improving and
deepening
the method and application of “double evaluation” in the optimization of spatial development pattern.
DOI: 10.16418/j.issn.1000-3045.20200421001-en
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Territorial space is the most important space carrier and
natural material basis for building a “Beautiful China” and
realizing the great rejuvenation of the Chinese nation [1].
However, the reasonable planning and protection of territorial space are neglected during the large-scale development
and construction, which has resulted in increasingly serious
contradiction among population, economy, and resource
environment, thus severely restricting the improvement of
regional competitiveness and affecting China’s sustainable
development [2,3]. In response to this prominent problem, the
18th National Congress of the Communist Party of China
incorporated “ecological civilization construction” into the
“Five-sphere Integrated Plan” for the construction of socialism with Chinese characteristics, and took spatial development pattern optimization as the primary task of ecological
civilization construction. In addition, it also emphasized that
development should be performed according to local conditions without breaking through the natural carrying

capacity [4–6]. In 2018, General Secretary Xi Jinping proposed
at the Seminar on Promoting the Development of the Yangtze
River Economic Belt that “While evaluating the resource and
environmental carrying capacity and territorial development
suitability, we shall complete work on drawing red line for
protecting the ecosystems, designating permanent basic
farmland, and delineating boundaries for urban development
along the Yangtze River Economic Belt, scientifically plan
the spatial development pattern, and establish and improve
the management and control mechanism of territorial
space” [7]. General Secretary Xi Jinping clarified the fundamental role of “double evaluation” in spatial protection and
development and also further confirmed its status in spatial
planning compilation [8,9].
“Double evaluation,” firstly proposed and applied in major
function oriented zone (MFOZ) research, is the innovative
research and application of the theory on the territorial system of human-environment interaction conducted by Chinese
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intensity of the spatial development, and promote the realization of the goal of regional sustainable development based
on sustainability of natural environment and balance of regional spatial development with the “bottom-up” and
“top-down” spatial organization analysis methods [8,11,15]
(Figure 1).
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experts engaged in humanities and economic geography to
meet the national development requirements in the new
era [10–12]. Through comprehensive analysis on the relationship between natural background conditions and regional
spatial structure, “double evaluation” scientifically evaluated
the suitability of region for different human activities, thus
providing strong support for the formulation of major function oriented zoning, planning, strategy, and basic system [6,13,14]. With the continuous development of sustainable
development science, the “double evaluation” research has
been constantly deepening and improving.
In May 2019, the Central Committee of the Communist
Party of China and the State Council formally issued the
Several Opinions on Establishing a Spatial Planning System
and Supervising its Implementation (ZF [2019] No. 18),
which indicated the overall carrying out of a series work of
spatial planning. The accurate understanding of the fundamental role of “double evaluation” in spatial development
pattern optimization, the clarification of the role and effect of
“double evaluation” in compilation, implementation, and
supervision of spatial planning, and the comprehension of
difficulties in “double evaluation” would be of great significance in scientifically carrying out “double evaluation” and
performing spatial planning. Therefore, this article systematically discusses the academic thought and development
process of “double evaluation,” and elaborates the basic role,
core functions, and difficulties of “double evaluation” from
the perspectives of its methodology and role in the spatial
development pattern optimization. At the same time, it also
analyzes the main features and difficulties of the Guidelines
for the Evaluation of Resource and Environmental Carrying
Capacity and Territorial Development Suitability (Trial)
(hereinafter referred to as the Guidelines for “Double Evaluation”) issued by the Ministry of Natural Resources on January 19, 2020, and also put forward suggestions on future
development and optimization direction, so as to provide
scientific guidance and reference for the current “double
evaluation” work and the related research.

Figure 1

Theoretical framework of “double evaluation”
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The resource and environmental carrying capacity, as a
key threshold characterizing the sustainability of the natural
system, is formed by the interaction between the natural
object and human subject. The resource and environmental
carrying capacity has the following main characteristics: ①
Comprehensive. The resource and environmental carrying
capacity is a comprehensive index characterizing the natural
background conditions of a region [16,17], and its evaluation
involves four natural elements with universal impact on
human activities, namely light, heat, water, and soil. It can be
determined by integrating the resource attributes, environmental attributes, ecological attributes, and disaster attributes. ② Function-oriented. The evaluation on the resource
and environmental carrying capacity should closely combine
with the specific regional functional requirements, and the
corresponding index system and evaluation method should be
established according to different functional orientations [16].
③ Dynamic. The resource and environmental carrying capacity is not always the same, but in a dynamic state. The
research should comprehensively consider its three states of
“original value-margin-potential,” focus on the current state,
and consider its original state and future development
potential [8,10].
The territorial development suitability is the comprehensive evaluation on the suitability of specific regional functions on the basis of the resource and environmental carrying
capacity and in combination with locational conditions,
socio-economic potential, and strategic orientation [16]. The
scientific analysis of the regional spatial structure relation
and further correction and addition of the carrying capacity
results with the development suitability can make the “double

1 “Double evaluation” theory and its application in MFOZ

Scientificity is the spirit of “double evaluation,” which is a
systematic work based on science. The coupling and interaction between “double evaluation” and application of territorial space decision-making can fully reflect its application
value in regulating and guiding the spatial development.

1.1 Overview of theoretical framework of “double
evaluation”
“Double evaluation” intends to analyze the relationship
between the natural environment system and human social
system, determine the principal contradiction and problems
of spatial development, adjust and optimize the direction and
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evaluation” results closer to the objective reality and more
conform to the sufficient conditions for planning the spatial
development pattern [8]. Meanwhile, compared with natural
elements, the Social space organization of regional functions
has greater flexibility and can leave certain room for planning
and regulation.

1.2

“Double evaluation” of the MFOZ

A series of key indicators and control parameters calculated on the basis of the results of “double evaluation” are
powerful tools for effectively implementing MFOZ strategy [9]. According to the actual needs of spatial governance at
different scales, the spatial structural indicators derived from
“double evaluation” are mainly expressed as the space ratio
of “urban–agriculture–ecology” in large- and medium-scale
space, while the space ratio of “life–production–ecology” in
small-scale space. In addition, they also include the control
parameters such as maximum development intensity and
minimum protection intensity of space [8]. The organic relationship between the major function and spatial structure
based on these quantitative indicators and parameters can
help to realize conduction positioning of major function in
the spatial planning system, thus providing a powerful tool
for numerical restriction of MFOZ strategy [8,19,20] (Figure 2).
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“Double evaluation,” as the core link of regional function
identification, can provide an important basis and foundation
for MFOZ planning compilation, strategy implementation,
and supporting policy revision [18]. On the basis of the generation and evolution theory of main regional functions,
“double evaluation” has established the “Indicator System of
Territorial Function Recognition of National MFOZ” from
two dimensions of carrying capacity and development
suitability.
The “Indicator System of Territorial Function Recognition
of National MFOZ” involves six natural carrying capacity
indicators and four indicators reflecting the spatial organization of social development [6,13]. The natural carrying capacity
is mainly used to quantitatively evaluate the carrying capacity
of water and soil resources for regional development, the
holding capacity of water and air environment for pollutants,
the importance and vulnerability of the ecosystem, and the
susceptibility and risk of natural disasters on the basis of
basic natural elements that support regional development. As
a result, the degree of environmental protection and development of regional resources can be obtained for determining
the major functions of protection and development. The indicators reflecting the spatial organization of social development can be used to evaluate the spatial organization effect
of regional function development from the aspects of locational conditions, foundation and potential of population and
economy, and strategic orientation.
“Double evaluation,” with each county-level administrative district as the unit, can obtain the comprehensive evaluation index of regional function suitability with individual
evaluation and comprehensive evaluation and finally realize
a core achievement—the “National Comprehensive Evaluation Chart of Regional Function Suitability,” which reflects
the direction differentiation of development and protection of
territorial space. It has also become the basic data of MFOZ
and an important reference for verifying the final zoning plan
and has laid a solid scientific foundation for the compilation
of the National MFOZ Plan and balance of the territorial
space structure [13].

1.3 Numerical restriction of “double evaluation”
on implementing MFOZ strategy
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Figure 2 Conduction and restriction effects of “double evaluation”
on the implementation of the MFOZ strategy

The control parameters determined on the basis of “double
evaluation” are the key to the precise implementation of the
MFOZ strategy. The pilot experience in Fujian and Guizhou
①
showed that the use of “three areas and three lines” is
effective to ensure precise implementation of the MFOZ
strategy (Figure 3). According to the focus of space governance at different levels, the “three areas and three lines” may
have their own focuses. As for the contents not divided at a
level, the lower level can be effectively controlled by setting
control parameters [19–23]. For example, during provinciallevel administrative district planning, only “three areas” and
②
“two lines” at a coarse scale are adopted; as for the contents of a finer scale, the quantitative control parameters of
the “three areas” and “two lines” can be used to realize the
effective conversion and vertical conduction of major functions between different spatial scales.

______________________________________
① “Three areas” refer to ecology, agriculture, and urban areas; “three lines” refer to the red line of ecological conservation, the boundary of permanent basic
farmland, and the boundary of urban development.
② “Two lines” refer to the urban growth boundary of urban agglomerations and prefecture-level administrative regions and the ecological red line of provincial
control significance. The latter mainly focuses on the overall functional status of the ecosystem, and the ecological red lines of prefecture-level administrative
regions and smaller administrative units are refined to plots.
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Figure 3

Support of the results of “double evaluation” for the plan of “three areas and three lines”

pattern of China. The per capita possession of strategic natural resources is low in China, and there exist large regional
differences in natural conditions [26]. As calculated, the per
capita reserved area suitable for construction is only 0.32
mu/person, and there are large differences between different
regions: it is abundant in the north and lacking in the south.
The potential of per capita available water resource shows a
pattern of more in the south and less in the north, and water
resource shortage has become a bottleneck of development in
many northern regions [27]. In addition, the ecosystems are
fragile in some areas, and once the regional natural ecosystems are destroyed, they will be hard or even impossible to be
recovered [28,29]. In terms of regional development, different
locational conditions will result in different comparative
advantages, different interaction relations between regions,
and different status in national development. For the sake of
maximizing the overall comprehensive benefits of the territorial space, full play should be given to the regional comparative advantages following the principle of “making use of
the water and mountain resources, growing crops, and developing agriculture, industry or business where conditions
permit” [30,31]. Therefore, in order to scientifically, systematically, and comprehensively understand the features of
physical geography and the law of evolution of the development pattern, and make preparations for the planning, we
must conduct “double evaluation.”
(2) “Double evaluation” is an inevitable requirement for
dealing with the prominent problems of China’s development
mode. Over the years, the mode of sacrificing resources and
environment for rapid economic development has become a
dominant mode of regional development in China [5].
Long-term high-intensity urbanization construction and resource development have resulted in rapid shrinking of natural ecological space and significant reduction of ecosystem

CN
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Key parameters derived from the results of “double evaluation” can also act as the indicators of plan implementation
and examination for dynamic monitoring of the implementation [24,25]. Through comparing the changes of various elements and regional comprehensive level before and after
implementation, real-time monitoring and dynamic evaluation should be performed on the sustainability and health
level of regional development during implementation, and
the direction and contents of the planning and related supporting policies should be organically adjusted. The potential
“hazards” should be timely restrained, and various development activities should be constrained in the carrying capacity of the resources and environment, so as to lay a solid
foundation for forming an efficient, coordinated, and sustainable spatial development pattern.

2 Basic role and core function of “double
evaluation” in spatial planning

As the premise and basis for spatial planning, “double
evaluation” can fully cognize the territorial space, discover
prominent problems and principal contradiction during development and construction, and also organically connect
different levels and different types of planning, so as to
promote high-quality development of territorial space.

2.1

Basic role of “double evaluation”

“Double evaluation” is an indispensable important work
for the compilation and implementation of the spatial planning, and its basic role is mainly manifested in the following
four aspects.
(1) “Double evaluation” is an inevitable way to scientifically
recognize the physical geography and regional development

© 2020 China Academic Journals (CD Edition) Electronic Publishing House Co., Ltd.
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Table 1 Degradation of natural habitats in China from 2000 to
2010 [32]

2.2

Core function of “double evaluation”

Core function of “double evaluation” in spatial planning
can be summarized in the following three points.
(1) Guiding the compilation of spatial planning of the
same level. The role of “double evaluation” is to provide
services for spatial planning of the same level, and provide
base maps, quantitative indicators, and control parameters for
planning and determining regional development strategy
goals, overall layout, functional zoning, implementation
scheme of major projects, and construction of the supporting
policy system, so as to avoid the separation of evaluation and
planning and improve the effectiveness and availability of
planning.
(2) Organically connecting different levels and types of
planning. “Double evaluation” is an effective method to
organically connect spatial planning at different levels and
link up spatial planning and departmental special planning.
The rational use of “double evaluation” can effectively
promote the construction of the planning system of “vertical
connection and horizontal coordination” [6–9]. It is necessary
to transfer the management and control requirements of the
upper-level planning to the lower-level planning on the basis
of the results of “double evaluation” and the derived control
and constraint parameters and effectively restrain the spatial
proportional relationship, management and control parameter
settings, and resource and environment configuration plan of
lower-level planning [20,33], so as to achieve the connection of
planning between different levels. As for the connection
between spatial planning and special planning, the basic
results of “double evaluation” can be taken to draw the base
map for the planning of special departments at the same level,
thus avoiding conflicts and contradictions between different
types of plans from the source and unifying the starting points
of all types of plans.
(3) Performing dynamic monitoring and scientific evaluation of the planning implementation effect. “Double evaluation” results, the starting point and initial state of planning
compilation, can form a powerful tool for dynamic evaluation
and reasonable regulation and control of planning implementation. Through monitoring the changes in the regional

CN
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functions, thus bringing a strong impact on the fragile ecological environment. Especially in the 10 years of rapid development in China at the beginning of the 21st century, the
area of natural forests decreased by 10.3%, and the length of
the natural coastline decreased by 10.7%, directly affecting the
healthy development of land and sea ecosystems and exacerbating the regional ecological security risks [32] (Table 1).
Although the massive consumption of resources and environment can achieve rapid regional economic growth in a
short period of time, it would virtually result in high cost for land
quality improvement and high-quality development in the
future. China is currently at the transition period of building a
moderately prosperous society in an all-round manner and
starting a new journey of modernization, so “double evaluation” should be conducted to comprehensively and systematically investigate the problems and shortcomings in development,
so as to solve the problems and promote the transformation.
(3) “Double evaluation” is an inevitable choice for meeting the basic requirements of high-quality development of
territorial space. High-quality development refers to the development meeting the requirements of ecological civilization, which takes harmonious coexistence between man and
nature as the premise, respects the law of nature, emphasizes
environmental protection, and focuses on the ecological
benefits of development while paying attention to economic
and social benefits. The overall plan of reform of the ecological civilization system has established an ecological civilization system centered on territorial development and
protection system, and the building of a beautiful home,
creating of high-quality territorial space, forming an orderly
spatial structure, and providing an excellent living environment have become the basic requirements and work priorities
of spatial planning [4,8]. The inevitable choice to enable the
spatial planning to meet the requirements of regional development in the new era is to conduct “double evaluation”
considering both natural geographical elements and spatial
development elements, and form a series of key parameters
with controlling effect through comprehensive and objective
review of the state of territorial development based on the
concept of sustainable development, and guarantee the protection space while forcing the transformation and optimization of development space.
(4) “Double evaluation” is a technical measure conforming
to the basic regulation on the scientific compilation of spatial
planning. “Double evaluation,” as the reference and basis for
the spatial planning compilation, can provide base map for the
planning compilation and determine key parameters and can
also be used for dynamic evaluation of planning implementation and monitoring of changes in planning implementation,
regional carrying capacity, and development suitability. In
addition, the control constraint parameters of “double evaluation” can organically link the planning at different levels to
form a unified system through top-down planning control
based on functional downscaling conduction.
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carrying capacity and development suitability, the dynamic
evaluation of the sustainability and health level of regional
development and reasonable regulation and control of the
direction and intensity of planning implementation can effectively guarantee the scientificity and effectiveness of
planning implementation [25,34].

2.3

Work points of “double evaluation”

3.1

Main characteristics

(1) It establishes a unified evaluation framework. The
evaluation on resource and environmental carrying capacity
is integrated with the evaluation on territorial development
suitability as an organic whole, and the evaluation boundary
between land and sea is broken. The “background-current
situation-potential” evaluation and analysis framework has
been established, starting from land and sea territorial space
and surrounding the three core functions of ecological protection, agricultural production, and urban construction.
(2) It highlights the concept of “ecology first.” It clearly
states that the functional evaluation on agricultural production and urban construction should be conducted on the basis
of ecological evaluation and should only be conducted in
areas other than extremely important areas of ecological
protection. It also highlights the key protection and development restriction requirements of the core ecological space.
(3) It adds the carrying scale calculation module. The addition of the agricultural and urban scale calculation module
can support decision making from bottom line constraint and
space guidance. ① With the evaluation results of development suitability, the development suitability zoning of various functions has been determined as the base map for
division and spatial planning of “three areas and three lines.”
② Through calculating the carrying scale, the reasonable
upper limit of the scale of agricultural production and urban
construction has been determined, which provides clearer
constraint indicators for space management and control.
(4) It adopts the qualitative and quantitative evaluation
method. Besides, it clarifies the evaluation framework, basic
links, and key indicators and thresholds, so as to ensure the
scientificity and accuracy of evaluation. In addition, the local
governments can flexibly consider according to actual conditions, thus reserving great flexibility for actual operations.
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The “double evaluation” has certain limitations in spatial
planning. Thus, for better compilation and implementation of
the spatial planning, adjustment and optimization should be
performed in accordance with the time and the place, and
great importance should be attached to other basic work, so as
to ensure the scientificity and systematicness of the work.
(1) Adjusting and optimizing technical methods according
to local conditions. The essence of spatial planning is as
follows: ① Promoting orderly development of spatial structure through spatial planning of different levels and types, so
as to optimize the development and protection pattern; ②
Through giving play to comparative advantages, promoting
local areas to form reasonable regional characteristics and
creating a harmonious, beautiful, prosperous, sustainable,
and competitive territorial space. Therefore, “double evaluation” should give consideration to the features of spatial
planning of different levels, different types, and different
regions on the basis of the basic requirements and principles.
“Universal application” and mutual copying should be eradicated, and adjusting measures to local conditions and being
scientific and reasonable should be guaranteed in terms of
indicator selection, threshold determination, and use of
results [8].
(2) Spatial planning should pay attention to systematic and
basic work. The optimization of the spatial development
pattern should cover the contents of “double evaluation” and
other richer and more complex contents, such as the judgment
of the planning background, especially the development
environment in China and other countries, analysis of the
evolution and influencing factors of the population, economy,
and social development patterns, and analysis on national
defense security and geographical relationship [6]. Therefore,
while emphasizing the role of “double evaluation,” we should
not take a part for the whole and ignore the importance of
other basic work, but should form high-quality productivity
layout and regional economic layout, improve the basic work
system for evaluation and analysis, and consolidate the scientific foundation of spatial planning on the basis of regional
comparative advantages.

the current needs of spatial planning and management and
focusing on the goal of “double evaluation” on the basis of
theoretical research and practice regarding MFOZ and spatial
planning pilots.

3 Technical features and difficulties of the
Guidelines for “Double Evaluation”
On January 19, 2020, the Ministry of Natural Resources
released the Guidelines for “Double Evaluation,” the research
framework and work guidelines formed through combining

3.2

Technical process

The core process of “double evaluation” is composed of
four links, i.e., work preparation, background evaluation and
result verification, comprehensive analysis, and result application (Figure 4).
(1) Work preparation. Data, materials, and personnel
should be prepared, including clarifying the planning needs
and evaluation objectives, organizing technical teams and
expert consulting teams, determining work organization,
division of responsibilities, and schedule arrangement, carrying out field research and expert consultation, and collecting the relevant data.
(2) Background evaluation and result verification. They
should be carried out aiming at different needs of ecological
protection, agricultural production, and urban construction.
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solution to the problems such as regional usable water resources and environmental capacity. It is required to
strengthen the exploration of scientific issues such as ecological water demand, distribution of transit water resources,
diffusion of pollutants in the flowing medium, and restriction
of environmental capacity on the scale of development and
utilization, thus making the role of various elements in human activities much clearer.
(2) Comprehensive integration. ① At present, the action
mechanisms of the mainstream integration methods such as
“short board method” and “index method” on the interaction
between various elements and different types of human activities are still unclear, and further exploration should be
performed. ② The quantitative assessment of the restriction
of accidental elements such as disasters on regional development should be supported by more studies. ③ The land and
marine development in a coordinated way is also a key issue
to be deepened. As affected by insufficient marine basic data,
differences between land and sea systems in terms of space,
resources, and environment, and the interaction between the
land and sea, and the issues such as the development and
protection of the coastal zone are still at the preliminary
research stage. Therefore, it is advised to form a mature and
systematic research framework and method system as soon as
possible.
(3) Carrying scale calculation. The scale calculation stipulated in the Guidelines for “Double Evaluation” is mainly
restrained by water and soil resources, but in fact, the regional environmental conditions, ecological conditions, and
the hazard levels of disasters will affect the carrying development scale of a region. In the future, we should continue to
promote the research on the constraints of resources and
environment (especially the environmental conditions) on the
scale of human activities.
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Firstly, the evaluation of the importance of ecological protection should be carried out. Besides, the suitability of agricultural production and urban construction needs to be
evaluated and the carrying scale should be calculated in areas
other than the extremely important ecological protection
areas. The preliminary results should be verified and examined through field investigation and expert consultation, so as
to ensure the accuracy of the evaluation results.
(3) Comprehensive analysis. On the basis of the evaluation
results, it is necessary to summarize the advantages and
shortcomings of resource and environmental endowments,
identify the main problems and potential risks of development and utilization of resources and environment, analyze
the optimization and adjustment direction of agriculture and
urban space, and predict the impact of major events such as
climate change on future territorial development and
utilization.
(4) Result application. The compilation and implementation of the national spatial planning should be fully supported
by the optimization of spatial development pattern, optimization of major function positioning, determination of “three
areas and three lines,” determination and decomposition of
planning target indicators, implementation of major decisions
and major projects, and compilation of high-quality development strategies and special planning.

4

Figure 4

3.3

Workflow of “double evaluation”

Difficulties and suggestions

Although the Guidelines for “Double Evaluation” has
been issued and implemented, as limited by the progress of
current theories of practical research, there are still many
difficulties to be further addressed:
(1) Evaluation of natural elements. There is still not a clear

Conclusion

(1) Attention should be paid to the characteristics of the
double-edged sword of the “double evaluation” and its combined effect with other elements affecting the spatial pattern.
From the perspective of current practice, on the one hand,
“double evaluation” has improved the scientificity of the
plan, attached great importance to the role of the resource and
environmental carrying capacity, and played a fundamental
role in forming a large-scale protection pattern with outstanding ecological civilization characteristics. On the other
hand, although an evaluation has been completed, the planning and supporting policies have not been determined with
the evaluation results. Therefore, the evaluation results can
only play a limited role. They are mainly used as the basis or
reference for determining the development goals, and less
involved in rich connotations, such as the setting of interlevel control parameters and the improvement of the carrying
capacity by engineering design to protect mountains, rivers,
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forests, farmlands, lakes and grasslands. Looking into the
future, we should take “double evaluation” as a sufficient
condition for optimizing the spatial pattern and also pay
attention to the analysis on “double evaluation” and other
elements affecting the changes in the spatial pattern.
(2) Spatial planning is innovative and is a part of the spatial governance system. The strengthening of scientificity of
the planning is the premise for guaranteeing legislation of
spatial planning. “Double evaluation” has incorporated basic
scientific research and analysis into government planning in
an engineering manner, and the integration of scientific
evaluation and policy will become the difficulty and focus of
well performing “double evaluation” in the future. Scientific
cognition has been separated from decision management in
China, not meeting the requirements of sustainable development. From the concept of “Future Earth,” the integration
of scientific research and decision application is the direction
of the future development of earth science. Therefore, the
research on basic theories and methods should be strengthened, and the theoretical methods of “natural system carrying
capacity” and “regional function suitability” should be improved to expand to the “spatial comprehensive carrying
capacity” and develop the theory of “spatial structure.” In
addition, we should make up for the “shortcomings” of policy
research, scientifically cognize the role of system mechanism
in optimizing and regulating the spatial development pattern,
and explore the location, efficacy, and the acting force direction and size of the “policy valve” in the law of regional
development, thus realizing the organic combination and
mutual promotion of scientific research and decision application. We should also give full play to spatial planning. The
geographical research can be performed on the basis of the
planning compilation and the monitoring, evaluation, and
adjustment of planning implementation, so as to form relatively mature theoretical methods and policy tools to create
conditions for China to take a lead in sustainable development and the spatial development pattern optimization in
developing countries.
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